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(57)Abstract: 

PROBLEM TO BE SOLVED: To prolong the life of an MR 
(magnetoresistive) element of a combined thin-film magnetic head 
having the MR element and an induction type element. 
SOLUTION: This thin-film magnetic head has at least a lower magnetic 
shield 11, read magnetic gap 12, magnetoresistance effect film 13, upper 
magnetic shield 15, write magnetic gap 16 and upper magnetic pole 17 
on a substrate 10. The nonmagnetic metallic film, for example, NiP, 
having a specific resistance higher than the specific resistance of a 
magnetic material used for the magnetic shield 15 and upper magnetic 
pole 1 7 of the magnetic head is brought into contact with at least either 
the magnetic shield 15 or the upper magnetic pole 17. In addition, the 
magnetic head is provided with a h eat radiation plate 18 exposed on the 
floating surface, thereby, the temp, rise of the magnetoresistance effect 
film is suppressed. The life of the MR element is thereby prolonged. 

Dielectric breakdown is prevented by providing the heatradration plate with a grounding terminal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compound-die thin film magnetic head using the magneto-resistive 

effect mold component used for a magnetic recorder and reproducing device. 

[0002] 

[Description of the Prior Art] The compound-die thin film magnetic head carries out the laminating of the magnetic 
shielding of the pair which inserts MR film into the bias film and MR film which cover the magneto-resistive effect film 
(MR film is called below) on the wafer which consists of aluminum203-TiC etc., and cover a bias field to MR film as a 
magneto-resistive effect mold component (MR component is called below) at the predetermined spacing through the 
electrode layer and insulating material for passing a current. 

[0003] Next, the laminating of the magnetic pole of the pair whose magnetic gap layer of predetermined thickness 
intersects the insulating layer which takes the insulation between the coils (a coil is called below) for field induction as an 
induction type component (an IND component is called below), and a coil, and is pinched is carried out. At this time, at 
least one side can be shared with magnetic shielding among the magnetic poles of a pair. Subsequently, a terminal is 
formed in MR component and an IND component, and it covers in the protective coat of for example, aluminum203 
grade as a protective coat. The wafer by which the laminating was carried out after that is cut, and it is created by 
processing it so that a magnetic pole, a magnetic gap, magnetic shielding, and MR film may face an opposite plane of 
composition with a record medium, i.e., the surfacing side of a head. 

[0004] Such the compound-die thin film magnetic head records by the magnetic flux from which the magnetic flux guided 
to an IND component with a sink and a coil in alternating current as the record signal current leaks from a magnetic pole 
to a record-medium side in the magnetic gap section at the time of record playback. Moreover, playback performs signal 
regeneration from resistance change of MR film by the magnetic flux from the record medium which went a direct current 
into MR film between a sink and magnetic shielding as a sense current. 
[0005] 

[Problem(s) to be Solved by the Invention] In order for MR component and an IND component to pass a current and to 
use them in use of the above-mentioned compound-die thin film magnetic head, it is accompanied by generation of heat. 
Since the consistencies of the current passed on MR film are 1x106 A/cm2 order or more than it, and a big direct current, 
generation of heat may also be large and electromigration (the phenomenon of an atom moving by the electronic transition 
in the matter, and resulting in matter destruction, and following migration are called) may be produced. 
[0006] In the condition that a chip temperature is high, the migration by the current is easy to be accelerated and it has 
become the cause which shortens the life of a component. 

[0007] MR chip temperature and the relation of a lifetime are shown in drawing 6 . if a chip temperature 10 degreeC goes 
up in the temperature field before and behind a chip temperature 330 [K] (57-degreeC) - a life ~ about - it turns out that 
it is set to one half. Therefore, it is important for the reinforcement of the thin film magnetic head to control the 
temperature rise of MR component. 

[0008] Moreover, since a slider does not serve as a ground when the non-conductivity ingredient of for example, 
aluminum203-Si02 grade is used for slider material (wafer material), the danger that the electrostatic discharge which a 
charge flows on MR film and is destroyed will occur becomes high. Therefore, the structure where an electrostatic 
discharge can be prevented is required. 

[0009] When the width of recording track of a magnetic pole becomes narrow, the width of recording track of efficiency 
stops moreover, deciding only by the dimension of an up magnetic pole, when the width of recording track of the IND 
component of the compound-die thin film magnetic head is making up magnetic shielding serve a double purpose as a 
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lower magnetic pole of said IND component. Although what is necessary is just to make the heights which give trimming 
on up magnetic shielding used as a lower magnetic pole, and become a lower magnetic pole with a truck effectually, it is 
difficult to form an up magnetic pole on it. Therefore, structure of specifying the width of recording track corresponding 
to a raise in recording density is desired. 

[0010] Furthermore, although it is necessary to cut a wafer, to grind a surfacing side and to control the magnetic gap depth 
by the manufacture process of the thin film magnetic head to 1 -micrometer or less extent, polish and washing of a 
surfacing side have many things using a water-soluble liquid. It is one of the causes which some kinds of metals may exist 
in a surfacing side and the polish processing inside of a plane, and a magnetic pole or magnetic shielding may corrode 
electrochemically, and lower the yield after processing. A means to prevent the corrosion in such a processing process is 
also required. 

[001 1] As a configuration which controls the temperature rise of MR component, the structure of preparing non-magnetic 
metal between a substrate and lower magnetic shielding at JP,5- 109026, A is indicated. However, with this configuration, 
since it is formed through various processes on said non-magnetic metal film, it is necessary to choose a metal in 
consideration of the corrosion resistance to membrane stress or a chemical. 
[0012] 

[Means for Solving the Problem] Then, this invention is characterized by preparing the heat sink of the non-magnetic 
metal which contacted either [ at least ] up magnetic shielding of MR component, or the magnetic pole of an IND 
component to the above-mentioned technical problem, and carried out the specific configuration. 
[0013] Moreover, it is the manufacturing method characterized by applying predetermined potential at said non-magnetic 
metal at the time of surfacing side processing or washing. 

[0014] This invention can attain the following functions by adopting the above configurations. 

[0015] Heat can be radiated to the air which flows to a surfacing side efficiently in the heat which comes out of the heat 
and MR component which are produced from an IND component by contacting magnetic shielding or a magnetic pole and 
preparing a non-magnetic metal layer with sufficient thermal conductivity. Consequently, the temperature rise of MR 
component can be suppressed and migration can be controlled. 

[0016] Moreover, said non-magnetic metal layer can be used as a ground, and an electrostatic discharge can be prevented. 
[0017] Moreover, by forming non-magnetic metal in the perimeter of the heights created on up magnetic shielding more 
highly than heights can prescribe the width of recording track of an IND component. 

[0018] Furthermore, the electrochemical corrosion of a magnetic pole and magnetic shielding can be prevented by 

applying predetermined potential at the time of surfacing side processing or washing. 

[0019] 

[Embodiment of the Invention] The 1st operation gestalt of this invention is shown in drawin g 1 and drawin g 2 . 10 ~ a 
substrate and 1 1 - lower magnetic shielding and 12 - a lead magnetic gap and 13 ~ the magneto-resistive effect film and 
15 - up magnetic shielding and 16 - a light magnetic gap and 17 - an up magnetic pole and 18 -- a heat sink and 19 ~ a 

protective coat and 20 - an insulator layer and 21 - a conductor - it is a coil. f ' 

[0020] The sectional view and drawin g 2 which looked at drawin g 1 from the surfacing side in the thin film magnetic 
head of the 1st operation gestalt show the sectional view of the direction of a right angle to the surfacing side of the thin 
film magnetic head of said operation gestalt. the up magnetic shielding 15 using the permalloy which is making the 
magneto-resistive effect film 13 in the lower magnetic shielding 1 1, the lead magnetic gap 12, and this lead magnetic gap, 
and the lower magnetic pole of an IND component serve a double purpose on a substrate 10, the light magnetic gap 16, an 
insulator layer 20, and a conductor » after carrying out sequential formation of a coil 21 and the up magnetic pole 17 
using a permalloy, it has the specific resistance of about 150 larger microomegacm than specific resistance 
20microomegacm of a permalloy, and about 0.5-2 micrometers of NiP(s) which are nonmagnetic are formed by the 
sputtering method. 

[0021] Subsequently, patterning is carried out to the almost same width of face as the up magnetic shielding 15 by ion 
beam etching so that NiP may be exposed to a surfacing side as a heat sink 18. An alumina is formed by sputtering as thq^ 
aftercare film 19 . The non-magnetic material used for a heat sink 18 has high specific resistance compared with the 
ingredient used for the up magnetic pole 17 or the up magnetic shielding 15, or needs an equivalent thing. When lower 
than the up magnetic pole 17 and the up magnetic shielding 15 with which the specific resistance of a heat sink 18 
touches, since it becomes the path of the eddy current generated by the alternating current field, decline in alternating 
current permeability is caused. Therefore, compared with a permalloy, high electrical resistance materials, such as NiP, 
NiCr, etc. with big specific resistance, are used. 

[0022] It checked that a chip temperature carried out about 10-degreeC fall conventionally as compared with the thin film 
magnetic head of a configuration in the thin film magnetic head by this example with the above configurations. 
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[0023] The 2nd operation gestalt which specified recording track width of face to drawin g 3 by the heat sink is shown. 
Like said 1st operation gestalt, after forming with the lower magnetic shielding 1 1, the magneto-resistive effect film 13, 
the lead magnetic gap 12, the up magnetic shielding 15 of a permalloy, and the light magnetic gap 16, the tungsten W 
used asa heat sink 18 is formed to 0.5-1 -micrometer thickness by the spatter, and, subsequently only the part of 5- 
micrometerwI3th of face of a recording track is etched by reactant plasma etching using SF6. then, the insulator layer 
(refer to drawin g 2 ) 20 which is not illustrated to drawing 3 and a conductor ~ a permalloy is formed for a coil 21 by 
plating as an up magnetic pole 17 after sequential formation. 

[0024] At this time, the location (location for carrying out pin center,large doubling with the truck of said MR component) 
and width method of a recording track of said IND component Since it is specified with the dimension of said etched 
tungsten W It becomes unnecessary to be able to form somewhat more widely than actual recording track width of face 
the permalloy plating of said up magnetic pole 17 with allowances by width of face of about 6.5 micrometers, and to form 
said permalloy plating with the minimum dimension. 

[0025] It checked that could process the width of recording track in about 5% of precision by choosing the tungsten W 
which is the ingredient to which the ingredient of a heat sink 18 is made as for reactant etching, and a chip temperature 
carried out about 7-degreeC fall compared with the conventional thin film magnetic head. 

[0026] The 3rd operation gestalt which specified recording track width of face to drawing 4 by the heat sink is shown. 
Like the 2nd aforementioned operation gestalt, after forming the lower magnetic shielding 1 1, the magneto-resistive effect 
film 13, the lead magnetic gap 12, the up magnetic shielding 15 of a permalloy, and the light magnetic gap 16, it leaves 
about 5-micrometer width of face of a recording track, and a photoresist and ion beam etching are used and etched into a 
depth of about 0.5-1 micron. Thereby, all of magnetic gaps 16 and some up magnetic shielding 15 are etched. 
[0027] Subsequently, (h) formation of the NiP is carried out with nonelectrolytic plating more thickly than the level 
difference (H) by said etching, the insulator layer 20 which the crevice which had the level difference of said h by 
removing a resist after that is formed, and is not illustrated to drawin g 4 , and a conductor ~ about 3 micrometers of 
permalloys which serve as the up magnetic pole 17 after sequential formation in a coil 21 are formed by the spatter. 
[0028] Next a photoresist and ion beam etching were used and etching formation of the permalloy of the up magnetic pole 
17 was carried out with allowances by width of face of 6.5 micrometers somewhat larger than 5 micrometers of recording 
track width of face. 

[0029] The dimension of said width of recording track can be specified to coincidence by growing up the plating film NiP 
along with the resist of the mask etched after etching the up magnetic shielding 15 according to the 3rd operation gestalt 
till membranous middle, moreover, the thin film magnetic head - setting - the thin film magnetic head of the former 
[ chip temperature / MR ] having [ and ] the highly precise width of recording track - about 7-degreeC - the low thing 
was checked. 

[0030] The 4th operation gestalt which prepared the terminal in drawin g 7 at the end of a heat sink is shown. When it 
creates like said 1st operation gestalt, it considers as the configuration which developed the configuration of a heat sink 36 
to the flank of a component, and, subsequently a grounding terminal 39 is formed. An electrostatic discharge can be 
prevented by connecting this grounding terminal to a ground on equipment. 

[003 1] Moreover, in the thin film magnetic head of drawing 7 , when the matter which used nickel as the principal 
component has come out to the surfacing side, and carries out polish processing of said surfacing side in aquosity polish 
liquid, and some negative electrical potential difference is applied to the up magnetic pole 35 which touches the heat sink 
36 and the heat sink from the grounding terminal 39, and the up magnetic shielding 34 in the range which does not exceed 
the hydrogen overvoltage of nickel, the corrosion at the time of surfacing side processing of an up magnetic pole and up 
magnetic shielding can be prevented. 

[0032] As explained above, it turned out that the heat from an IND component can also be united with radiating heat in 
addition, heat can be radiated, and control of the temperature rise of MR component can do the heat which MR 
component generates by preparing a heat sink between an IND component and MR component as an approach of 
controlling the temperature rise of MR component by various examination. 

[0033] Although the heat generated in the magnetic head finally radiates heat from a head and a slider to surrounding air, 
in order to perform the heat dissipation efficiently, it is effective destruction or to make the laminar film of air thin. Or it 
makes a laminar film thin, generally it is known that it is effective to make the rate of flow quick for destroying. It turned 
out that it is effective to increase the area which the metal membrane which tells heat from MR component and an IND 
component faces the surfacing side which is a field which is equivalent to the thin film magnetic head in the rate of flow 
with the quickest air by experiment. 

[0034] By changing only the thickness of magnetic shielding into drawing 5 shows change of the chip temperature of the 
thin film magnetic head when changing the metal exposure product of a surfacing side. While the thickness of magnetic 
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shielding goes up, it turns out that the chip temperature is falling. It turned out that the temperature rise of the increase of 
metal area exposed to a surfacing side and MR component can be controlled by connecting with magnetic shielding from 
this and preparing a heat sink. 

[0035] Although the concrete example which applied this invention above was given and explained, various modification 

is possible for this invention, without being limited to said example. 

[0036] 

[Effect of the Invention] By radiating efficiently the heat which comes out of the magneto-resistive effect film at the time 
of actuation, the heat sink of this invention controls the temperature rise of the magneto-resistive effect film, and has the 
effectiveness which suppresses migration and lengthens the life of the magneto-resistive effect film. 
[0037] Moreover, since an earth wire can be made by the heat sink of non-magnetic metal, an electrostatic discharge can 
be prevented, and corrosion is suppressed at the time of processing, and dependability is raised with the improvement in 
the yield. 

[0038] Furthermore, it is effective in the ability to specify to formation of said heat sink easily with the width of recording 
track of an IND component. 



[Translation done.] 
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